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ABSTRACT.
 In the proposed model an inhomogeneous transition of compact (Λ >0) space in
loose 3-dimensional space (decompactification-DC) with appropriate creation of matter is
a factor which determines the evolution of Met.  The “elasticity” of space is a driving
force of the DC.  The DC start in a single causally connected domain and develops in
oscillating quasi-solitons (elastons).  The apparent global expansion of the Met is a
summary outcome of a local expansion of space into a large number of elastons.  Thus, all
blazars, quasars, and AGNs have the identical central “engines” that are elastons at
different stages of the evolution, and a supernova is a final burst of the elaston’s energy.
The radio-loud quasars and galaxies are thus in the process of elaston decay.  The
calculated average distance for QSO ∆ln(1+z)=0.23 is consistent with observations.  A
mass of a typical star is simply determined by the condition that density of energy on a
surface of the “star- elaston” was nuclear M star≈c3(32piG3)-1/2ρ-1/2nucl.  The particle horizon
coincides with the event horizon and has temperature 3 o K.
Subject headings: cosmic microwave background---cosmology: theory---large-scale
structure of universe---quasars: general---stars: formation.
1. INTRODUCTION
According to the Hot Big Bang Model (HBBM), the Universe began as a hot,
nearly homogeneous mixture of elementary particles.  The observations of the last three
decades have revealed considerable unexpected data about the structure and population of
its visible part, the Metagalaxy (Met).  Over and over again, in connection with new
observations, astronomers return to the idea that galactic and global structure formation is
difficult to explain of conventional cosmological theory.  Currently, HBBM is the only
“fundamental” theory in cosmology.
Apparently, the structure and population of the Met are the clues for any of the
current models proposed.  For the sake of explanation theorists use a variety of
hypotheses (Peebles 1993): inflationary scenario, cold dark matter model, black holes
model, galactic mergers, cannibalism and harassment, gravity lens model, beaming model,
etc.  Within these there are no proposed explanations of periodicity of quasar and galactic
redshifts (Arp et al. 1990). Along with this one should note the presence of groups of
quasars (Komberg, Kravtsov & Lukash 1996), superluminal movement in jets (Krichbaum
et al. 1990; Mirabel & Radriguez 1994), double structure and maximum space density of
2quasars and galaxies (e.g., Shaver et al. 1996; Condon et al. 1996; Lonsdale, Barthel &
Miley 1993), anomalous redshifts for quasars (Arp et al. 1990; Hoyle & Burbidge 1996),
clustering of galaxy around quasars (e.g., Fisher, Bahcall & Kirhakos 1996; Yee 1992),
and the presence of the dust and molecules near quasars and AGNs (Omont et al. 1996).
The presence of the quasi-stable system of quasars and AGNs seems to be essential within
any model.
The basic principles of the HBBM-birth of Met in the past along with its evolution
are firmly established while the hypotheses regarding the instantaneous and homogeneous
creation of matter evidently need revision.
2.  THE MODEL
The wave function of the universe Ψ[hij;Φ] which measures the probabilistic
correlation between the 3 dimensional geometry hij and the matter field Φ is a solution of
the Wheeler-DeWitt equation (De Witt 1967)
                             (-1/2 ∇2  + W)Ψ[hij,Φ] = 0,                                                        (1)
which plays a role analogous to that of Schrodinger or Klein-Gordon (KG) equations in a
flat space-time model.  It is known (Gardner, Green, Kruskal & Miura 1967) that for
Schrodinger equation
                               Ψxx + [U (t, x) + ε]Ψ = 0,                                                         (2)
where U (t, x) is a finite positive potential energy which depends on time, t, as a
parameter, eigenvalues ε do not depend of t if U satisfies the Korteweg-de Vries (KdV)
equation
                                U t + αUUx + Uxxx = 0.                   ( α is a constant)              (3)
Any positive initial perturbation U>0 in a finite space domain, in accordance with the KdV
equation will divide into an aggregate of separate solitons. The resulting direct scattering
problem requires the solution of eq. (2) to yield the potential U (0, x).  As a result, one
gets a spectrum of eigenvalues εn(t)=εn(0) and hence steady energy levels and number of
solitons.
Let us consider a causally connected domain in the compact space, which has
positive energy and no particles.  The evolution of this “bubble” results in appearance of a
set of solitons whose energies are eigenvalues of eqn. (1).  That is, some of solutions
W(hij,Φ) (from eqn. (1)) can exist in the form of solitons.  The soliton possess a field
configuration different from that expected for a vacuum, and which is described by a wave
equation solution localized in space and having finite energy.  They have energy (we will
call it elastic) at the expense of compacticity of space itself, and this is not the energy of
condensed matter or matter fields.  Then, eqn. (1) describes nonuniform Met in superspace
hij and one cannot use a one-dimensional factor, as it is the case in the Friedman-Lemaitre
model.
           It is known that many Lorentz invariant differential equations which have solutions
that are solitons can have the form Ψ=F (Ψ), for example systems with either
degenerate vacuum, Higgs Φ
-
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  [F(Ψ)= -Ψ+Ψ3], or Sine-Gordon (SG) [F(Ψ)= -sinψ]
properties (Makhankov, 1990).  In space of more than one dimension, there is no stable
steady state solution of Lorentz invariant non-linear field equations (Derric, 1964).
However, this does not rule out an “almost-stable” finite energy oscillating solution of
3“quasi-solitons” which may have some internal time dependent structure.  Stationary
gravitational soliton solutions for axial symmetry have been found by integration of the
Einstein equations in asymptotically flat space with no matter present (Belinskii &
Sakharov, 1978). For a real 4-dimensional world only numerical methods can be used to
obtain solutions for the formation and interaction of quasi-solitons.  The computer
solutions (Makhankov, 1990) show features surprisingly similar to the real population of
the Met.  For the bubbles and kinks in two- and three-dimensional space, the SG and Φ4_
models manifest behavior very similar to that of a pendulum in the presence of friction.
During an oscillation some of the energy of the bubbles is lost by radiation (to infinity).
Small bubbles disappear altogether, but bubbles with large initial energy can form some
new, long-lived objects called pulsons.  In the center of such an object one finds localized
field energy having a bell-shaped radial distribution.  In the first stage the formation of the
bubble the pulson occurs.  During the long second stage there are regular oscillations
about fixed vacuum and growth of the pulson dimension. In the third stage, the amplitude
of the pulson decreases rapidly as it expands.  The fourth stage is characterized by a small
amplitude expansion.  In some models instability leads to the quasi-soliton breaking up
into pieces, and its energy dispersing, an “anticollapse“. Perturbation leads to decay into
constituent solitons.  A soliton-like solution corresponds to quasi-stationary Met, with
slow evolution on the average and at the same time accompanied by the rapid alteration of
the nature of some cosmic objects and in their periodicity.
In the 1870, a British mathematician W. K. Clifford had declared: “… variation of
curvature of space is what really happens in that phenomenon we call the motion of
matter.”  His idea was based on the existence of the elasticity of space.  In general
relativity theory the Lagrangian  (c3/16piG)∫RdV  (where R is a scalar curvature, G-
gravitational constant, c-speed of light, V- 3-space volume) describes the elasticity of
space, its “desire” to remain flat.  In the most general case the action for a gravitational
field is Sg = -c3/16piG ∫(R+2Λ)√-g dΩ, where Λ is a constant with dimension sm-2, and Ω
is a four dimensional volume.  The Einstein equation takes part
Rik - 1/2Rgik = 8piG/c4 Tik + Λgik .
In this case W~ h1/2 ∫[1/16pi(2Λ- 3R) + U(Φ)]dV, where U(Φ) is the potential of the scalar
field.  Then for empty space (Tik =0), the cosmological constant Λ produces non-
removable curvature.  Lemaitre has identified Λ with a negative vacuum pressure
p= p-(Λc4/8piG), and ρ=ρ+(Λc2/8piG).  For empty space p= -(Λc4/8piG), and ρ= Λc2/8piG.
It is natural to link the distortion of an empty space with the elastic energy, which
manifests itself via the initial curvature that is Λ. In this way, Λ is a measure of the initial
elastic energy of an empty space.  Suppose, for example, that the energy of the initial
compact domain is elastic one.  The curvature will drop out because p<0, which leads to a
DC which is a creation of quasi-flat space. The final state of the elastic space (for t → ∞)
is a flat space, which will have zero energy.
The hypothesis consists of the following: The creation of matter is a damper (or
viscosity) of the DC and elastic energy converts into matter (the particles) with an
effective rate of k≈(c3/8piG)[(ρc-ρ)/ρc]n, where ρc and ρ are the current critical and real
density of matter respectively for n>0.  So, for t→ ∞, ρ→ ρc, and k→0 (since the
4tendency of space will be to become flat) one observes Λ→ 0. When all energy changes
into matter we get exactly Ω=ρ/ρc=1, but here ρc= ρ+ρelast = ρ+(Λc2/8piG).  For t→ ∞
the Met transforms from an empty state with high elastic energy into an Eucledian
geometry world in which the density of matter ρ = ρc.
Let us introduce the following definition: The elastons are the long-living
concentrations of an elastic energy of space described by a quasi stationary solution of  a
wave equation  for
 Λ(t, x, y, z,):  Λ =Ρ(Λ) and they serve as the birthplaces for the particles as well as for
free Eucledian space.  The elastons have energy (c4/8piG)∫ΛdV.  As far as Λ, R, p, ρ, have
soliton-like dependence on (t, x, y, z) then the observable values z, H also in general are
not stationary and not uniform. The apparent global expansion of the Met is a summary
outcome of a local expansion of space into a large number of elastons. If Λ*=(∫ΛdV/∫dV),
then, Λ*R20≈Eelast/MMc2, where R0 is a radius of the Met and MM is its mass, with a
“characteristic size” ~( Λ*)  -1/2. Thus co-moving coordinate system exists with a non-
uniform soliton-like expansion.  Einstein and Strauss (1945) have demonstrated that one
can obtain an isotropic result in a large scale Met with a system of strong local structural
nonuniformities.  It does not rule out an existence of internal non- Hubble motion.  The
character of the expansion is determined by a rate ∂Λ/∂t.  In linear approximation, during
the formation of free flat space the “resistance force” is approximately given by c 4/8piG.
To make up a 3-dimensional sphere with a radius R 0, the elasticity of space should
perform work A~(c4/8piG)R0 against the prevailing viscosity.  In accordance with the
hypothesis, matter with energy EM≈A is created from the expenditure of this work. For the
Met with R0~ 10
26m we have energy E ≈1069 J which coincides with the energy of the
universe’s visible matter.  On the other hand, for ρ<<ρc, k≈c3/8piG, and designating T M as
an age of the Met we also get MM≈ (c3/8piG)TM≈(c2/8piG)R0, and correspondingly get TM
≈1010 years. The average density of matter is ρ≈ (3c2/64pi2) R0−2 ≈ 6.4*10−31g sm−3.  Why
was the Met created as non-uniform and loaded heavily with elastons?  To answer this, let
us calculate the size domain we need to accommodate the required elastic energy for ρ =
ρc if curvature Λ is uniform (Λ∼R0−2). From (c4/8piG) ∫ΛdV≈ 1070 J we have R≈1028 m.
For a non-uniform distribution of Λ the domain may be very small and the energy density
of the elastons achieves a particular value when the quantum mechanism of a particle
creation begins.  Evidently, the Met, which started out as uniform, could not have had as
many accessories as it does now.  The Einstein equations with a quantum one-loop
contribution were solved for an empty Universe with a uniform curvature (Starobinsky
1980).  The heavy scalar quasiparticles in this solution are created with non-uniform
density.
Within the framework of the model proposed it is natural to treat star formation as
an evolution of elastons.  To develop some mechanism for barion-genesis we need an
elastic energy density on the order of nuclear~1014g/sm3.  It is a case for elaston with
Relast∼10 km. For this elaston the energy density is ~5*10
14g/sm3 and the mass
Melast≈2*10
33 g, which is the mass of a typical star, such as our Sun.  Since ρelast∼
1/R2elast and Mstar∼ Relast, the mass of a star is simply determined by the condition that
5density of an energy in the “star- elaston” is nuclear, and M star=c3/12(2piG3)1/2ρnucl1/2 ~
ρnucl-1/2.  For Λ~ r -2 one can limit integration over r where ρ ≈ ρnucl ≈5*1014 g/sm3.  This
distance is the radius of the star-elaston r =Relast.  The energy of this elaston is 3 times
more then for Λ=const=1/Relast2, and the mass of the newborn star is Mstar = ∫ρdV
≈c3(32piG3)-1/2ρ-1/2nucl = 7*1033g. If α-1, Λ0 are the width and amplitude respectively then
for Λ(r) = Λ0 ch –2 (αr) we have Mstar ≈ (cpi)2Λ0/24Gα3.
By the way, Jeans, an author of the condensing model, has made an observation
(Jeans, 1929): “… the centers of the nebulae…  appear as points at which matter is being
continuously created”.  The authors ( Hoyle & Burbidge 1996; Hoyle, Burbidge & Narlicar
1993) have developed this idea in the frame of quasi-steady state cosmology, while the
others (Ambartzsumian 1965; Vorontsov-Velyaminov 1987) proposed disintegration of
superdense matter. There is a contradiction in standard HBBM: the total volume and
mass, in both flat and open universe, have to be infinite at any time, but the model requires
R0→0 for t→0. It is usual therefore to consider a scale factor instead of R0.  In the
inflation scenario (Linde 1990) the universe is bounded, but this boundary is hidden
beyond the event horizon.  It follows from the existence of the bounded causally
connected domain at the beginning of the current universe and finite T 0
 that the Met is
bounded. The event and particle horizons coincide: Rev = Rpart = R0.  The fact that the
spatial density of quasars strives to 0 for z>5 (Shaver et al. 1996) corresponds to this
model.  Scrutiny of the 4-dimensional cone shows that we will never see the initial period
of the Met since the light from that time reached us in the distant past.  It is easy to see
that the horizon in our model has attributes of a black body (BB).  Indeed, a photon hν,
which has a velocity in the direction toward the horizon, does not make its way through it
because for r>R0 the space is incoherent with ours, and at the same time there is no
reflector in the point R0. Consequently, a photon (for any ν) will be “absorbed” in the
vicinity of the horizon.  If the horizon could absorb radiation as a BB it should radiate as
BB with the temperature TH. Thus the radiated power will be PH = 4piσR02 TH4, where σ
is the Stefan-Boltzman constant.  If an equivalent radiative mass density is ρr we can write
PH = (ρr/ρ)*kc2.  Equating the two expressions we get TH4 ≈ (ρr/ρ) kc2/4piσR02.   An
experimental value for the background radiation equivalent mass density (BR) is ρr~5*10-
34g sm-3 and from this one can derive TH ~3 
0K. Thus, the apparent temperature T H
(reduced to modern epoch owing to ρr) represents a satisfactory means of measuring the
temperature BR.  The apparent dipole anisotropy of BR with ∆T~10 -3 K may be
connected with our position in the Met and a motion relatively to the horizon.
The hierarchical system of clusters, superclusters and voids (Einasto et al. 1997)
points at the multi-stage decay of the elastons.  A majority of the quasars, and about 70%
of the radio galaxies are in binary systems.  Seemingly, the energy of elastons decreases
owing to falling apart.  The elastons are situated inside the nuclei of these objects.  Let us
suppose that a period between decay of elastons is T and N0 ≈ 2t/T, then after n decays, we
get N1≈2(t+nT)/T. Since the average distance between elastons is Ri~(Ni) -1/3, then
R0/R1≈ 2n/3, where R0 is the initial average distance. If one also takes into account that
6R0/R1 =1+z we have ln (1+z) = ln (2n/3) = (n/3)ln 2, or  ∆ln (1+z)= (1/3)ln 2=0.23.  Arp
(1990) measured average distance between quasars 0.2 < ∆ln (1+z)<0.25, and for the
Virgo Cluster ∆ln (1+z)=0.23.
There is no direct evidence from radio and optical data of the infall into any cosmic
objects; only outflows are observed. The absolutely different cosmic population shows
very similar morphology. A bipolar axisymmetric structure and jets are ubiquitous in the
Met: from quasars and radiogalaxies to supernovae, planetary nebulae, Herbig-Haro
objects and YSO. For instance, radio image of galaxy Cygnus A and jets from young star
HH 1 / 2 are stunningly similar. It is reasonable to suppose an identical mechanism for all
referred phenomena. The fragmentation of the elastic energy in this model is a continuous
process. The energy of the initial domain broken into pieces. The more “fundamental” or
“antique” elastons, of existing now, are those in the centers of cD galaxies. The elastons
ejected from cD evolve into galaxies, which form clusters.
What repels newborn blobs in jets away from the elaston?  One of the reasons may
be the gradient force analogous to one that repels a diamagnetic from the non-
homogeneous magnetic field.  Indeed, with a sudden local creation of matter a blob of
space with Λ that is less than in the surrounding elastic space is also created. Owing to the
non-homogeneity of the elastic space inside of the elaston, the repulsive force which acts
on the volume dV with elasticity Λ(t, r,θ,ϕ) is dF≈-(c4/8piG)(1- Λ(t, r,θ,ϕ) / Φ(t, r,θ,ϕ))
dVgrad Φ. Here Φ(t, r,θ,ϕ) is a distribution of Λ in the elaston. A trajectory of the blob
(Jet) is directed opposite to gradΦ and force depends of the amount of created matter.
Each blob is ejected from elaston with its own position angle. The portions of elaston
created at different time are seen as knots in the jet.
A blob that has been just ejected is a “naked” elaston. A gaseous cloud and dust do
not surround it yet. We can see its “private life” with the rapid variability of radiation and
γ-ray bursts. Then to the extent of growing of gaseous shell it turns into quasar. During
the fragmentation of a nuclear elaston on “star” elastons we are observing the AGN. Some
of AGNs (Seyfert’s, for instance) still have enough energy to eject new “galactic”
elastons. Astronomers now think of all these processes of birth and decay of elastons in
terms of collision or the swallowing of one galaxy by another. The stage of star formation
is accompanied by the gas and dust creation on all scales from new galaxies to Herbig-
Haro objects. It is exactly a creation because we can see only outflows. To explain the
mechanism of this creation is the goal of a future detailed physical theory. The radio-loud
quasars and galaxies are thus in a process of elaston decay.  During the intervening periods
between decays they are radio-quiet.
Thus, all blazars, quasars, and AGNs have the identical central engines that are
elastons at different stages of the evolution, and a supernova is a final burst of the
elaston’s energy.  This is confirmed by an increasing burst frequency for a supernova in E
through Ir galaxies by a factor of about one hundred.
            The apparent superluminal motion (Krichbaum et al. 1990; Mirabel 1994) can be
explained in this model by the creation of matter in a co-moving coordinate system.  New
matter does not move through space with super-relativistic velocity after birth.  The
distance between blobs can increase faster then light because we see an expansion of space
itself. In case of blazars, which have very energetic elastons, this phenomenon is
commonplace, but in our Galaxy only a few “microquasars” are known to have
7superluminal jets (Mirabel & Radriguez 1994). The superluminal jet from XTE J1748-288
was stopped suddenly because elastic energy in the blob has exhausted and turned into
matter.  In the center of the Galaxy probably the residual elaston settled down after it
generated Galaxy itself. The process of the creation of matter and the expansion of
compact space can takes place in different parts of a jet, where elastons are experiencing
repulsive forces. This can explain the doubling of components, with rapid brightening and
acceleration of their motion (Biretta et al. 1986).
            In a system that is at DC, when all spatial scales, including λ, grow, the radiation
leaving the elaston will undergo a wavelength increase i.e., it will redden.  The deeper in
elaston the creation of the photon takes place the greater will also be z of the emitted
radiation .  This is a local redshift, zloc ~ f [Λ(r)], where r is a position of the birthplace of
the photon. Since photons can be created in different depths, the spectral lines experience
the broadening. If different elements were born in differing depths than their spectra have
various values of z. The absorption lines were formed in the outer, more dense and cold,
layers and therefore they have smaller z then emission spectra.
The creation of the free space in elastons forms the general expansion of the Met,
dVMet/dt~ k∂( ∫ΛdV)/∂t  , which  determines the global parameter, z glob. Thus the
apparent redshift is z = z loc+ zglob. The expansion of the elastons may be non-spherical;
therefore in local scale it may also give us quite a complicated and inhomogeneous picture
of the redshift. There are many of known close associations between QSO having large
redshifts and galaxies with small redshifts (Arp 1987). Since the measurement of H uses
the dependence H~ z, then it follows that H = Hloc + Hglob.  The age of the Met then is
found to be T0′ = 1/H = 1/(Hloc+ Hglob), less than T0 = 1/Hglob.
3. CONCLUSIONS
        In this paper I have attempted to modify the BBM in order to explain some well
established facts: the similarity of cosmic jets on the different spatial scales, the
evolution of galaxies and quasars, the isotropy of the measured cosmic background
radiation.  In order to do this I proposed a hypothesis that relates the creation of
Euclidean space and matter.  This hypothesis stands for, in fact, the presence of
domain with positive elastic energy c4/8piG∫Λ(x,y,z,t)dV that may be transformed in
particles in a process of drop of Λ.  The initial domain of compact space (Λ>0) was
similar to a squeezed spring.  After being released it broke up into an aggregate of
separate domains (the elastons) which are the birthplaces for the particles as well for
free (Λ=0) Euclidean space.  This process successively leads to appearance of QSO,
galaxies, supernovas and stars.
In this way the elastons are the primary formations but the material objects are the
derivatives.
The initial homogeneity of matter postulate is not needed in this new model since it
includes an independent explanation for the isotropy of the CBR.
The distinguishing features of this model are:
1.  The matter in the Met has never been homogeneous.
2.  A factor, which determines the elastic energy of space, is a soliton-like function of
space and time Λ(x, y, z, t), here called elastons.
83.   At different stages of their evolution (depending on the content of energy) the
elastons give birth to a set of various cosmic objects at the expense of decay, ejection,
slow expansion and anticollapse.
The present model is a phenomenological one.  Further substantiation of this
hypothesis relies upon the construction of a detailed physical model.  What prevents this at
present is the absence of a realistic and complete elementary particle theory.   An
elaboration of the general and complete model of the Met out of first principles seems not
realistic at this time, if any.
It is not clear at the moment whether we can use the elaston idea for an
explanation gamma-ray bursts, intrasolar processes and creation of the heavy elements
which form molecules and dust (for instance in the Antennae galaxies).  An attractive
problem is a reverse transition of the particle energy into elastic one for density of matter
ρ>ρnucl.
In this paper we have intentionally decided to forego the inclusion of many details
in order to leave room for, and to focus on, the new ideas.
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